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Provided is a method of fabricating a capacitive touch-screen
panel. The method includes preparing first and second sub-
strates having first lateral surfaces on which first and second
transparent conductive layers for forming first and second
transparent electrode pattern units are disposed. Each of the
first and second substrates has a screen region and an inactive
region. Second lateral surfaces of the first and second sub-
strates are bonded to each other by an interlayer adhesive.
First and second metal layers for forming first and second
outer electrode interconnections are disposed on exposed
surfaces of the first and second transparent conductive layers,
respectively. Double-side exposure and etching processes are
performed to form the first transparent electrode pattern unit
and the first outer electrode interconnection on the screen
region and the inactive region of the first lateral surface of the
first substrate, respectively, and simultaneously, form the sec-
ond transparent electrode pattern unit and the second outer
electrode interconnection on the screen region and the inac-
tive region of the first lateral surface of the second substrate,
respectively. The first and second outer electrode intercon-
nections are electrically connected to the first and second
transparent electrode pattern units, respectively. The method
can efficiently reduce the fabrication cost of a touch screen
and greatly simplify the fabrication process of the touch-
screen panel.
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1
METHOD OF FABRICATING CAPACITIVE
TOUCH-SCREEN PANEL

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority to and the benefit of
Korean Patent Application No. 2009-14913, filed on Feb. 23,
2009, the disclosure of which is incorporated herein by ref-
erence in its entirety.

BACKGROUND

1. Field of the Invention

The present invention relates to a method of fabricating a
capacitive touch-screen panel, and more particularly, to a
method of fabricating a capacitive touch-screen panel that can
efficiently reduce the fabrication cost of a touch screen and
greatly simplify the fabrication process of the touch-screen
panel.

2. Discussion of Related Art

In general, a touch screen is an input apparatus that allows
all types of people to dialogically and intuitively manipulate
a computer using only contacts of a finger with buttons indi-
cated on a display unit.

Touch screens are divided into resistive touch screens,
capacitive touch screens, infrared touch screens, and ultra-
sonic touch screens. Currently, resistive touch screens are
being widely used, while capacitive touch screens are being
used to minimize thicknesses.

Specifically, a capacitive touch screen includes a conduc-
tive light transmission plate formed of indium tin oxide
(ITO), an electrode unit formed of powdered silver paint on
an edge of the conductive light transmission plate, and an
insulating coating unit configured to insulate a lower portion
of the electrode unit from other elements.

Meanwhile, the conductive light transmission plate
includes an ITO film formed of a light-transmissive resin and
an ITO coating layer formed by coating a conductive material
under the ITO film.

In the case of the above-described conventional capacitive
touch screen, when a finger contacts a top surface of the
conductive light transmission plate, each of electrodes dis-
posed on four sides of the top surface of the conductive light
transmission plate can detect a touched position with a varia-
tion in capacitance due to the contact with the finger.

However, the following problems may be caused during
the fabrication of a conventional capacitive touch-screen
panel.

First, after patterning individual touch screens, it is difficult
to maintain a precise margin during an interlayer lamination
process. That is, signal interference and an aperture ratio may
be increased due to shift or overlapping.

Second, it is difficult to maintain a precise alignment mar-
gin between a conventional light transmission plate formed of
ITO and an outer electrode unit. That is, it may be difficult to
precisely control a screen printing process using an Ag paste
through an outer reference hole and also hard to check the
light transmissions plate with the naked eye.

Third, after performing a screen printing process, when an
Ag paste is cured at a high temperature, cracks may occur in
a fine ITO line.

Fourth, many defects such as air bubbles, alien substances
and scratches, may occur during a sheet-state interlayer lami-
nation process.
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Fifth, since a sheet-state film is thin, it may be difficult to
treat the sheet-state film and prevent the sheet-state film from
being wrinkled before a lamination process.

SUMMARY OF THE INVENTION

The present invention is directed to a method of fabricating
a capacitive touch-screen panel, which can effectively reduce
fabrication costs of a touch screen and greatly simplify the
entire process of fabricating the touch-screen panel.

According to an aspect of the present invention, there is
provided a method of fabricating capacitive touch-screen
panel. The method includes: preparing first and second sub-
strates having first lateral surfaces on which first and second
transparent conductive layers for forming first and second
transparent electrode pattern units are disposed, each sub-
strate having a screen region and an inactive region; bonding
second lateral surfaces of the first and second substrates to
each other by an interlayer adhesive; depositing first and
second metal layers for forming first and second outer elec-
trode interconnections on exposed surfaces of the first and
second transparent conductive layers, respectively; and per-
forming double-side exposure and etching processes to form
the first transparent electrode pattern unit and the first outer
electrode interconnection on the screen region and the inac-
tive region of the first lateral surface of the first substrate,
respectively, and simultaneously, form the second transparent
electrode pattern unit and the second outer electrode inter-
connection on the screen region and the inactive region of the
first lateral surface of the second substrate, respectively. The
first and second outer electrode interconnections are electri-
cally connected to the first and second transparent electrode
pattern units, respectively.

According to another aspect of the present invention, there
is provided a method of fabricating a capacitive touch-screen
panel. The method includes: preparing first and second sub-
strates having first lateral surfaces on which first and second
transparent conductive layers for forming first and second
transparent electrode pattern units are disposed, each sub-
strate having a screen region and an inactive region; deposit-
ing first and second metal layers for first and second outer
electrode interconnections on exposed surfaces of the first
and second transparent conductive layers; bonding second
lateral surfaces of the first and second substrates to each other
by an interlayer adhesive; and performing double-side expo-
sure and etching processes to form the first transparent elec-
trode pattern unit and the first outer electrode interconnection
on the screen region and the inactive region of the first lateral
surface of'the first substrate, respectively, and simultaneously,
form the second transparent electrode pattern unit and the
second outer electrode interconnection on the screen region
and the inactive region of the first lateral surface of the second
substrate, respectively. The first and second outer electrode
interconnections are electrically connected to the first and
second transparent electrode pattern units, respectively.

The formation of the first and second transparent electrode
pattern units and the first and second outer electrode inter-
connections may include: sequentially blanket etching the
first metal layer and the first transparent conductive layer to
expose predetermined portions of the screen region and the
inactive region of the first lateral surface of the first substrate
and the second metal layer and the second transparent con-
ductive layer to expose predetermined portions of the screen
region and the inactive region of the first lateral surface of the
second substrate using a photolithography process; and selec-
tively etching the first and second metal layers to expose the
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first and second transparent conductive layers on the screen
regions of the first and second substrates.

According to still another aspect of the present invention,
there is provided a method of fabricating a capacitive touch-
screen panel. The method includes: preparing first and second
substrates having first lateral surfaces on which first and
second transparent conductive layers for forming first and
second transparent electrode pattern units are disposed, each
substrate having a screen region and an inactive region; bond-
ing second lateral surfaces of the first and second substrates to
each other by an interlayer adhesive and forming at least one
through hole for forming at least one via hole on the inactive
regions of the first and second substrates to penetrate the first
and second transparent conductive layers; depositing the first
and second metal layers on exposed surfaces of the first and
second transparent conductive layers having the respective
through holes; and performing double-side exposure and
etching processes to form the first transparent electrode pat-
tern unit on the screen region of the first lateral surface of the
first substrate and simultaneously, form the second transpar-
ent electrode pattern unit on the screen region of the first
lateral surface of the second substrate, and to form first and
second outer electrode interconnections on the inactive
region of the first lateral surface of the second substrate. The
first and second outer electrode interconnections are electri-
cally connected to the first and second transparent electrode
pattern units, respectively, through the respective via holes.

The formation of'the first and second transparent electrode
pattern units and the first and second outer electrode inter-
connections may include: sequentially blanket etching the
first metal layer and the first transparent conductive layer to
expose predetermined portions of the screen region and the
inactive region of the first lateral surface of the first substrate
and the second metal layer and the second transparent con-
ductive layer to expose predetermined portions of the screen
region and the inactive region of the first lateral surface of the
second substrate using a photolithography process; and selec-
tively etching the first and second metal layers on the screen
regions of the first and second substrates.

According to yet another aspect of the present invention,
there is provided a method of fabricating a capacitive touch-
screen panel. The method includes: preparing first and second
substrates having first lateral surfaces on which first and
second transparent conductive layers for forming first and
second transparent electrode pattern units are disposed, each
substrate having a screen region and an inactive region; bond-
ing second lateral surfaces of the first and second substrates to
each other by an interlayer adhesive; selectively depositing
first and second metal layers for forming first and second
outer electrode interconnections using first and second masks
on predetermined exposed surfaces of the first and second
transparent conductive layers formed on the inactive regions
of'the first and second substrates; and performing double-side
exposure and etching processes to form the first transparent
electrode pattern unit and the first outer electrode intercon-
nection on the screen region and the inactive region of the first
lateral surface of the first substrate, respectively, and simul-
taneously, form the second transparent electrode pattern unit
and the second outer electrode interconnection on the screen
region and the inactive region of the first lateral surface of the
second substrate, respectively. The first and second outer
electrode interconnections are electrically connected to the
first and second transparent electrode pattern units, respec-
tively.

According to yet another aspect of the present invention,
there is provided a method of fabricating a capacitive touch-
screen panel. The method includes: preparing first and second
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substrates having first lateral surfaces on which first and
second transparent conductive layers for forming first and
second transparent electrode pattern units are disposed, each
substrate having a screen region and an inactive region; selec-
tively depositing first and second metal layers for forming
first and second outer electrode interconnections using first
and second masks on predetermined exposed surfaces of the
first and second transparent conductive layers formed on the
inactive regions of the first and second substrates, respec-
tively; bonding second lateral surfaces of the first and second
substrates to each other by an interlayer adhesive; and per-
forming double-side exposure and etching processes to form
the first transparent electrode pattern unit and the first outer
electrode interconnection on the screen region and the inac-
tive region of the first lateral surface of the first substrate,
respectively, and simultaneously, form the second transparent
electrode pattern unit and the second outer electrode inter-
connection on the screen region and the inactive region of the
first lateral surface of the second substrate, respectively. The
first and second outer electrode interconnections are electri-
cally connected to the first and second transparent electrode
pattern units, respectively.

The formation of the first and second transparent electrode
pattern units and the first and second outer electrode inter-
connections may include blanket etching the first and second
transparent conductive layers and the first and second metal
layers using a photolithography process to expose predeter-
mined portions of the screen region and the inactive region of
the first lateral surfaces of the first and second substrates,
respectively.

According to yet another aspect of the present invention,
there is provided a method of fabricating a capacitive touch-
screen panel. The method includes: preparing first and second
substrates having first lateral surfaces on which first and
second transparent conductive layers for forming first and
second transparent electrode pattern units are disposed, each
substrate having a screen region and an inactive region; bond-
ing second lateral surfaces of the first and second substrates
by an interlayer adhesive and forming at least one through
hole for forming at least one via hole on the inactive regions
of the first and second substrates to penetrate the first and
second transparent conductive layers; selectively depositing
first and second metal layers using first and second masks on
predetermined exposed surfaces of the first and second trans-
parent conductive layers formed on the inactive regions of the
first and second substrates; and performing double-side expo-
sure and etching processes to form the first transparent elec-
trode pattern unit on the screen region of the first lateral
surface of the first substrate and simultaneously, form the
second transparent electrode pattern unit on the screen region
of the first lateral surface of the second substrate, and to form
first and second outer electrode interconnections on the inac-
tive region of the first lateral surface of the second substrate.
The first and second outer electrode interconnections are
electrically connected to the first and second transparent elec-
trode pattern units, respectively, through the respective via
holes.

The formation of the first and second transparent electrode
pattern units and the first and second outer electrode inter-
connections may include blanket etching the first and second
transparent conductive layers and the first and second metal
layers using a photolithography process to expose predeter-
mined regions of the screen region and the inactive region of
the first lateral surfaces of the first and second substrates,
respectively.

Each of the first and second substrates may be a transparent
film formed of at least one selected from the group consisting



US 9,360,969 B2

5

of glass, polyethylene terephthalate (PET), polyethylene
naphthalate (PEN), polyimide (PI), and acryl.

The method may further include bonding a single-sided
external driver to the inactive region of the second substrate to
be electrically connected to the first and second outer elec-
trode interconnections.

According to yet another aspect of the present invention,
there is provided a method of fabricating a capacitive touch-
screen panel. The method includes: preparing a substrate
having first and second lateral surfaces on which first and
second transparent conductive layers for forming first and
second transparent electrode pattern units are disposed, the
substrate having a screen region and an inactive region;
depositing first and second metal layers for forming first and
second outer electrode interconnections on exposed surfaces
of the first and second transparent conductive layers; and
performing double-side exposure and etching processes to
form the first transparent electrode pattern unit and the first
outer electrode interconnection on the screen region and the
inactive region of the first lateral surface of the substrate,
respectively, and simultaneously, form the second transparent
electrode pattern unit and the second outer electrode inter-
connection on the screen region and the inactive region of the
second lateral surface of the substrate, respectively. The first
and second outer electrode interconnections are electrically
connected to the first and second transparent electrode pattern
units, respectively.

According to yet another aspect of the present invention,
there is provided a method of fabricating a capacitive touch-
screen panel. The method includes: preparing a substrate
having first and second lateral surfaces on which first and
second transparent conductive layers for forming first and
second transparent electrode pattern units are disposed, the
substrate having a screen region and an inactive region; form-
ing a plurality of through holes for forming a plurality of via
holes on the inactive region of the substrate to penetrate the
first and second transparent conductive layers; depositing first
and second metal layers on exposed surfaces of the first and
second transparent conductive layers having the respective
through holes; and performing double-side exposure and
etching processes to form the first transparent electrode pat-
tern unit on the screen region of the first lateral surface of the
substrate and simultaneously, form the second transparent
electrode pattern unit on the screen region of the second
lateral surface of the substrate, and to form first and second
outer electrode interconnections on the inactive region of the
second lateral surface of the substrate. The first and second
outer electrode interconnections are electrically connected to
the first and second transparent electrode pattern units,
respectively, through the respective via holes.

According to yet another aspect of the present invention,
there is provided a method of fabricating a capacitive touch-
screen panel. The method includes: preparing a substrate
having first and second lateral surfaces on which first and
second transparent conductive layers for forming first and
second transparent electrode pattern units are disposed, the
substrate having a screen region and an inactive region; selec-
tively depositing first and second metal layers for forming
first and second outer electrode interconnections using first
and second masks on predetermined exposed surfaces of the
first and second transparent conductive layers formed on the
inactive region of the substrate; and performing double-side
exposure and etching processes to form the first transparent
electrode pattern unit and the first outer electrode intercon-
nection on the screen region and the inactive region of the first
lateral surface of the substrate, respectively, and simulta-
neously, form the second transparent electrode pattern unit
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and the second outer electrode interconnection on the screen
region and the inactive region of the second lateral surface of
the substrate, respectively. The first and second outer elec-
trode interconnections are electrically connected to the first
and second transparent electrode pattern units, respectively.

According to yet another aspect of the present invention,
there is provided a method of fabricating a capacitive touch-
screen panel. The method includes: preparing a substrate
having first and second lateral surfaces on which first and
second transparent conductive layers for forming first and
second transparent electrode pattern units are disposed, the
substrate having a screen region and an inactive region; form-
ing at least one through hole for forming at least one via hole
on the inactive region of the substrate to penetrate the firstand
second transparent conductive layers; selectively depositing
the first and second metal layers using first and second masks
on predetermined exposed surfaces of the first and second
transparent conductive layers formed on the inactive regions
of the substrate; and performing double-side exposure and
etching processes to form the first transparent electrode pat-
tern unit on the screen region of the first lateral surface of the
substrate and simultaneously, form the second transparent
electrode pattern unit on the screen region of the second
lateral surface of the substrate, and to form first and second
outer electrode interconnections on the inactive region of the
second lateral surface of the substrate. The first and second
outer electrode interconnections are electrically connected to
the first and second transparent electrode pattern units,
respectively.

The substrate may be a transparent film formed of at least
one selected from the group consisting of PET, PI, acryl,
PEN, and glass.

The method may further include bonding a single-sided
external driver to the inactive region of the substrate to elec-
trically connect the single-sided external driver to the first and
second outer electrode interconnections.

The first and second transparent conductive layers may be
formed of at least one selected from the group consisting of
indium tin oxide (ITO), indium zinc oxide (IZO), aluminum
(Al)-doped ZnO (AZO), carbon nanotubes (CNT), poly(3,4-
ethylenedioxythiophene) (PEDOT), silver (Ag) transparent
ink, and copper (Cu) transparent ink.

The deposition of the first and second metal layers may
include depositing at least one material selected from the
group consisting of copper (Cu), nickel (Ni), aluminum (Al),
chromium (Cr), molybdenum (Mo), silver (Ag), and gold
(Au) using a sputtering process.

A plurality of first transparent electrode patterns of the first
transparent electrode pattern unit may be spaced a predeter-
mined distance apart from one another in a widthwise direc-
tion and connected to one another in a lengthwise direction
such that vertices of a plurality of triangular or rectangular
sensing pads are spaced a predetermined distance apart from
one another, and a plurality of second transparent electrode
patterns of the second transparent electrode pattern unit may
be spaced a predetermined distance apart from one another in
a lengthwise direction at right angles to one another between
the respective first transparent electrode patterns and con-
nected to one another in a widthwise direction such that
vertices of a plurality of triangular or rectangular sensing pads
are spaced a predetermined distance apart from one another
so that the first and second transparent electrode pattern units
can form a right-angled grating shape.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and advantages of the
present invention will become more apparent to those of
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ordinary skill in the art by describing in detail exemplary
embodiments thereof with reference to the accompanying
drawings, in which:

FIG. 1 is a plan view of a capacitive touch-screen panel
according to an exemplary embodiment of the present inven-
tion;

FIGS. 2 and 3 are plan views of only first and second
substrate portions of FIG. 1, respectively;

FIG. 4 is a longitudinal sectional view of a capacitive
touch-screen panel according to an exemplary embodiment
of the present invention;

FIG. 5 is a cross-sectional view taken along line A-A' of
FIG. 1,

FIG. 6 is a plan view of a capacitive touch-screen panel
according to another exemplary embodiment of the present
invention;

FIGS. 7 and 8 are plan views of only first and second
substrate portions of FIG. 6, respectively;

FIG. 9 is a longitudinal sectional view of a capacitive
touch-screen panel according to another exemplary embodi-
ment of the present invention;

FIG. 10 is a cross-sectional view taken along line B-B' of
FIG. 6;

FIGS. 11 through 16 are plan and cross-sectional views
illustrating a method of fabricating a capacitive touch-screen
panel according to a first exemplary embodiment of the
present invention;

FIGS. 17 through 22 are plan and cross-sectional views
illustrating a method of fabricating a capacitive touch-screen
panel according to a second exemplary embodiment of the
present invention;

FIGS. 23 through 27 are plan and cross-sectional views
illustrating a method of fabricating a capacitive touch-screen
panel according to a third exemplary embodiment of the
present invention; and

FIGS. 28 through 32 are plan and cross-sectional views
illustrating a method of fabricating a capacitive touch-screen
panel according to a fourth exemplary embodiment of the
present invention.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

Exemplary embodiments of the present invention will be
described in detail below with reference to the accompanying
drawings. While the present invention is shown and described
in connection with exemplary embodiments thereof, it will be
apparent to those skilled in the art that various modifications
can be made without departing from the spirit and scope of the
invention.

FIG. 1 is a plan view of a capacitive touch-screen panel
according to an exemplary embodiment of the present inven-
tion, FIGS. 2 and 3 are plan views of only first and second
substrate portions of FIG. 1, respectively, FIG. 4 is a longi-
tudinal sectional view of a capacitive touch-screen panel
according to an exemplary embodiment of the present inven-
tion, and FIG. 5 is a cross-sectional view taken along line
A-A'of FIG. 1.

Referring to FIGS. 1 through 5, a capacitive touch-screen
panel according to an exemplary embodiment of the present
invention may include first and second substrates 100 and
110, first and second transparent electrode pattern units 120
and 130, and first and second outer electrode interconnections
140 and 150.

First lateral surfaces of the first and second substrates 100
and 110 may be bonded to each other by an interlayer adhe-
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sive O. Each of the first lateral surfaces of the first and second
substrates 100 and 110 may include a screen region S and an
inactive region X.

Each of the first and second substrates 100 and 110 may be
a transparent dielectric film formed of, for example, glass,
polyimide (PI), acryl, polyethylene terephthalate (PET), or
polyethylene naphthalate (PEN).

Also, the interlayer adhesive O may be a transparent adhe-
sive, for example, an optically clear adhesive (OCA).

The first transparent electrode pattern unit 120 may be
disposed on the screen region S of the second lateral surface
of'the first substrate 100 and include a plurality of first trans-
parent electrode patterns 125, which are electrically con-
nected in a lengthwise direction such that vertices of a plu-
rality of triangular or rectangular sensing pads SP are spaced
a predetermined distance apart from one another. The plural-
ity of first transparent electrode patterns 125 may be spaced a
predetermined distance apart from one another ina widthwise
direction.

The second transparent electrode pattern unit 130 may be
disposed on the screen region S of the second lateral surface
of'the second substrate 110 and include a plurality of second
transparent electrode patterns 135, which are electrically con-
nected in a widthwise direction such that vertices of a plural-
ity of triangular or rectangular sensing pads SP are spaced a
predetermined distance apart from one another. The plurality
of'second transparent electrode patterns 135 may be spaced a
predetermined distance apart from one another in a length-
wise direction and disposed at right angles to one another
between the respective first transparent electrode patterns
125. As a result, from the plan view, the first and second
substrates 100 and 110 may form a right-angled grating
shape.

Each of the first and second transparent electrode pattern
units 120 and 130 may be formed of, for example, indium tin
oxide (ITO), indium zinc oxide (IZO), aluminum (Al)-doped
Zn0O (AZO), carbon nanotubes (CNT), poly(3,4-ethylene-
dioxythiophene) (PEDOT), or silver (Ag) or copper (Cu)
transparent ink.

Meanwhile, although the sensing pad SP may have, for
example, a triangular shape, a rectangular shape, or a lozenge
shape, the present invention is not limited thereto. For
example, the sensing pad SP may have one of various shapes,
such as a circular shape, an elliptical shape, or a polygonal
shape.

The first outer electrode interconnection 140 may be dis-
posed on the inactive region X of the second lateral surface of
the first substrate 100 and electrically connected to each of the
first transparent electrode patterns 125 of the first transparent
electrode pattern unit 120.

The second outer electrode interconnection 150 may be
disposed on the inactive region X of the second lateral surface
of'the second substrate 100 and electrically connected to each
of'the second transparent electrode patterns 135 of the second
transparent electrode pattern unit 130.

In order to drive and control the entire touch-screen panel,
a double-sided external driver (e.g., a flexible printed circuit
(FPC) or chip on film (COF)) 170 having a controller 160 may
be bonded to each of the inactive regions X of the second
lateral surfaces of the first and second substrates 100 and 110
and electrically connected to the first and second outer elec-
trode interconnections 140 and 150.

Although not shown, the capacitive touch-screen panel
may further include a transparent substrate and a shielding
electrode pattern configured to remove a noise signal. The
transparent substrate may have a first lateral surface bonded
to the second lateral surface of the second substrate 110 by an
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interlayer adhesive O. The transparent substrate may have a
screen region S and an inactive region X. The shielding elec-
trode pattern may be disposed on the screen region S of the
second lateral surface of the transparent substrate to remove
an electromagnetic interference (EMI) noise.

In addition, the capacitive touch-screen panel may further
include an outer shielding electrode interconnection disposed
on the inactive region X of the second lateral surface of the
transparent substrate and electrically connected to the shield-
ing electrode pattern. Meanwhile, the shielding electrode pat-
tern may have, for example, a plate shape or a mesh shape.

Also, the positions of the transparent substrate, the shield-
ing electrode pattern, and the outer shielding electrode inter-
connection may be changed. That is, each of the shielding
electrode pattern and the outer shielding electrode intercon-
nection may be formed in a predetermined region of the first
lateral surface of the transparent substrate, and the first lateral
surface of the transparent substrate may be bonded to the
second lateral surface of the second substrate 110 by an
interlayer adhesive O.

FIG. 6 is a plan view of a capacitive touch-screen panel
according to another exemplary embodiment of the present
invention, FIGS. 7 and 8 are plan views of only first and
second substrate portions of FIG. 6, respectively, FIG.9is a
longitudinal sectional view of a capacitive touch-screen panel
according to another exemplary embodiment of the present
invention, and FIG. 10 is a cross-sectional view taken along
line B-B' of FIG. 6.

Referring to FIGS. 6 through 10, the capacitive touch-
screen panel according to the present invention may include
first and second substrates 200 and 210, first and second
transparent electrode pattern units 220 and 230, and first and
second outer electrode interconnections 240 and 250.

Here, since the first and second substrates 200 and 210 and
the first and second transparent electrode pattern units 220
and 230 are the same as described above with reference to
FIGS. 1 through 5, a detailed description thereof will be
omitted.

In particular, the capacitive touch-screen panel shown in
FIGS. 6 through 10, according to the present invention, may
be configured to bond a single-sided external driver 270. The
first outer electrode interconnection 240 may be formed on an
inactive region X of a second lateral surface of the second
substrate 210 and electrically connected to each of first trans-
parent electrode patterns 225 of the first transparent electrode
pattern unit 220 through at least one viahole VH formed in the
inactive regions X of the first and second substrates 200 and
210.

The second outer electrode interconnection 250 may be
formed on the inactive region X of the second lateral surface
of'the second substrate 210 and electrically connected to each
of'the second transparent electrode patterns 235 of the second
transparent electrode pattern unit 230.

In general, to drive and control the touch-screen panel, a
single-sided external driver 270 having a controller 260 may
be bonded to the inactive regions X of the second lateral
surfaces of the first and second substrates 200 and 210 and
electrically connected to each of the first and second outer
electrode interconnections 240 and 250.

Meanwhile, although FIG. 6 illustrates that the external
driver 270 having the controller 260 is bonded to protrude
outward, the present invention is not limited thereto. For
example, the single-sided external driver 270 may not pro-
trude outward but be bonded to upper portions of the inactive
regions of the inactive regions X of the second lateral surfaces
of the first and second substrates 200 and 210.
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Furthermore, although not shown, the capacitive touch-
screen panel may further include a transparent substrate and a
shielding electrode pattern configured to remove a noise sig-
nal. The transparent substrate may have a first lateral surface
bonded to the second lateral surface of the second substrate
210 by an interlayer adhesive O. The transparent substrate
may have a screen region S and an inactive region X. The
shielding electrode pattern may be disposed on the screen
region S of a second lateral surface of the transparent sub-
strate.

In addition, the capacitive touch-screen panel may further
include an outer shielding electrode interconnection formed
on the inactive region X of the second lateral surface of the
transparent substrate and electrically connected to the shield-
ing electrode pattern. Meanwhile, the shielding electrode pat-
tern may have, for example, a plate or mesh shape.

Also, the positions of the transparent substrate, the shield-
ing electrode pattern, and the outer shielding electrode inter-
connection may be changed. That is, each of the shielding
electrode pattern and the outer shielding electrode intercon-
nection may be formed in a predetermined shape in a prede-
termined region of a first lateral surface of the transparent
substrate, and a first lateral surface of the transparent sub-
strate may be bonded to the second lateral surface of the
second substrate 210 by an interlayer adhesive O.

Although it is described above that the first and second
substrates 100 and 110 (or 200 and 210) are bonded to each
other by an interlayer adhesive O, the present invention is not
limited thereto. For example, a single substrate may be
adopted without using the interlayer adhesive O.
Embodiment 1

FIGS. 11 through 16 are plan and cross-sectional views
illustrating a method of fabricating a capacitive touch-screen
panel according to a first exemplary embodiment of the
present invention.

Referring to FIGS. 11 through 13, first and second sub-
strates 100 and 110 may be prepared. Each of the first and
second substrates 100 and 110 may have a screenregion S and
an inactive region X. First and second transparent conductive
layers 300 and 310 for forming first and second transparent
electrode pattern units may be formed to a predetermined
thickness on first lateral surfaces of the first and second sub-
strates 100 and 110, respectively. Second lateral surfaces of
the first and second substrates 100 and 110 may be bonded to
each other using an interlayer adhesive O.

Referring to FIG. 14, first and second metal layers 400 and
410 for forming first and second outer electrode interconnec-
tions may be deposited to a predetermined thickness on the
exposed surfaces of the first and second transparent conduc-
tive layers 300 and 310, respectively, using a typical sputter-
ing or printing process.

In this case, the first and second metal layers 400 and 410
may be formed of, for example, atleast one highly conductive
material selected from the group consisting of copper (Cu),
nickel (Ni), aluminum (Al), chromium (Cr), molybdenum
(Mo), silver (Ag), and gold (Au) using a sputtering process, a
direct printing process, a coating process, or a dry or wet
plating process. The sputtering process may be a physical
vapor deposition (PVD) process, a chemical vapor deposition
(CVD) process, or a plasma enhanced chemical vapor depo-
sition (PECVD) process. The direct printing process may be
a screen printing process, a Gravure process, a Gravure offset
process, or an inkjet process.

Meanwhile, although the first exemplary embodiment
describes that after the second lateral surfaces of the first and
second substrates 100 and 110 are bonded to each other, the
first and second metal layers 400 and 410 are deposited on the
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exposed surfaces of the first and second transparent conduc-
tive layers 300 and 310, respectively, the present invention is
not limited thereto. For example, the second lateral surfaces
of'the first and second substrates 100 and 110 may be bonded
to each other after the first and second metal layers 400 and
410 are deposited on the exposed surfaces of the first and
second transparent conductive layers 300 and 310, respec-
tively.

Referring to FIG. 15, the first metal layer 400 and the first
transparent conductive layer 300 may be sequentially blan-
ket-etched using an ordinary photolithography process, and
the second metal layer 410 and the second transparent con-
ductive layer 310 may be sequentially blanket-etched using
an ordinary photolithography process to expose predeter-
mined portions of the screen region S and the inactive region
X of the first lateral surfaces of the first and second substrates
100 and 110.

In this case, the photolithography process may be a process
of forming the same pattern as a pattern of a mask by selec-
tively irradiating light to photoresist (PR) using a mask of a
desired pattern on the principle that when a predetermined
chemical, for example, PR, is irradiated with light, a chemical
reaction is caused to change the properties of the PR.

The photolithography process may include a PR coating
process of coating PR corresponding to film of ordinary pho-
tographs, an exposure process of selectively irradiating light
using a mask, and a developing process of removing the PR
from an exposed portion using a developing solution to form
a desired pattern.

Referring to FIG. 16, the first and second metal layers 400
and 410 may be selectively etched to expose the first and
second transparent conductive layers 300 and 310 on the
screen regions S of the first and second substrates 100 and
110. Thus, as shown in FIGS. 1 through 4, double-side expo-
sure and etching processes may be performed so that a first
transparent electrode pattern unit 220 and a first outer elec-
trode interconnection 240 electrically connected to the first
transparent electrode pattern unit 220 may be respectively
formed on the screen region S and the inactive region X of the
first lateral surface of the first substrate 100 and simulta-
neously, a second transparent electrode pattern unit 230 and a
second outer electrode interconnection 250 electrically con-
nected to the second transparent electrode pattern unit 230
may be respectively formed on the screen region S and the
inactive region X of the first lateral surface of the second
substrate 110.

Embodiment 2

FIGS. 17 through 21 are plan and cross-sectional views
illustrating a method of fabricating a capacitive touch-screen
panel according to a second exemplary embodiment of the
present invention.

Referring to FIGS. 17 through 19, first and second sub-
strates 100 and 110 may be prepared. Each of the first and
second substrates 100 and 110 may include a screen region S
and an inactive region X. First and second transparent con-
ductive layers 300 and 310 for forming first and second trans-
parent electrode pattern units may be formed to a predeter-
mined thickness on first lateral surfaces of the first and second
substrates 100 and 110. Second lateral surfaces of the firstand
second substrates 100 and 110 may be bonded to each other
using an interlayer adhesive O.

Referring to FIG. 20, first and second metal layers 400 and
410 for forming first and second outer electrode interconnec-
tions may be selectively deposited to predetermined thick-
nesses on predetermined exposed surfaces of the first and
second transparent conductive layers 300 and 310 formed on
the inactive regions X of the first and second substrates 100
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and 110 by means of an ordinary sputtering or printing pro-
cess using first and second masks 500 and 510 for forming
first and second outer electrode interconnections.

Meanwhile, although the second exemplary embodiment
describes that after the second lateral surfaces of the first and
second substrates 100 and 110 are bonded to each other, the
first and second metal layers 400 and 410 are selectively
deposited on the exposed surfaces of the first and second
transparent conductive layers 300 and 310, respectively, the
present invention is not limited thereto. For example, the
second lateral surfaces of the first and second substrates 100
and 110 may be bonded to each other after the first and second
metal layers 400 and 410 are selectively deposited on the
exposed surfaces of the first and second transparent conduc-
tive layers 300 and 310, respectively.

Referring to FIG. 21, the first and second transparent con-
ductive layers 300 and 310 and the first and second metal
layers 400 and 410 may be blanket-etched using a typical
photolithography process at the same time to expose prede-
termined portions of the screen region S and the inactive
region X of the first lateral surfaces of the first and second
substrates 100 and 110. Thus, as shown in FIGS. 1 through 4,
double-side exposure and etching processes may be per-
formed so that a first transparent electrode pattern unit 220
and a first outer electrode interconnection 240 electrically
connected to the first transparent electrode pattern unit 220
may be respectively formed on the screen region S and the
inactive region X of the first lateral surface of the first sub-
strate 100 and simultaneously, a second transparent electrode
pattern unit 230 and a second outer electrode interconnection
250 electrically connected to the second transparent electrode
pattern unit 230 may be respectively formed on the screen
region S and the inactive region X ofthe first lateral surface of
the second substrate 110.

Embodiment 3

FIGS. 23 through 27 are plan and cross-sectional views
illustrating a method of fabricating a capacitive touch-screen
panel according to a third exemplary embodiment of the
present invention.

Referring to FIGS. 23 and 24, first and second substrates
200 and 210 may be prepared. Each of the first and second
substrates 200 and 210 may include a screen region S and an
inactive region X. First and second transparent conductive
layers 300 and 310 for forming first and second transparent
electrode pattern units may be formed to a predetermined
thickness on the first and second substrates 200 and 210,
respectively.

Second lateral surfaces of the first and second substrates
200 and 210 may be bonded to one another by an interlayer
adhesive O.

Next, as shown in FIG. 24, at least one through hole H for
forming at least one via hole VH may be formed using an
ordinary punching apparatus in the inactive regions X of the
first and second substrates 200 and 210 to penetrate the first
and second transparent conductive layers 300 and 310.

Referring to FIG. 25, first and second metal layers 400 and
410 may be deposited to a predetermined thickness on
exposed surfaces of the first and second transparent conduc-
tive layers 300 and 310 including inner lateral surfaces of the
respective through holes H using a typical sputtering or print-
ing process.

In this case, the first and second metal layers 400 and 410
may be formed of, for example, atleast one highly conductive
material selected from the group consisting of copper (Cu),
nickel (Ni), aluminum (Al), chromium (Cr), molybdenum
(Mo), silver (Ag), and gold (Au) using a sputtering process, a
direct printing process, a coating process, or a dry or wet



US 9,360,969 B2

13

plating process. The sputtering process may be a physical
vapor deposition (PVD) process, a chemical vapor deposition
(CVD) process, or a plasma enhanced chemical vapor depo-
sition (PECVD) process. The direct printing process may be
a screen printing process, a Gravure process, a Gravure offset
process, or an inkjet process.

Meanwhile, the via hole VH (i.e., a plated through hole
(PTH)) for forming an electrical conduction path between
both surfaces of each of the first and second substrates 200
and 210 may be fowled using, for example, a dry or wet
plating process or a dry and then wet plating process.

Referring to FIG. 26, the first metal layer 400 and the first
transparent conductive layer 300 may be sequentially blan-
ket-etched using a typical photolithography process, and the
second metal layer 410 and the second transparent conductive
layer 310 may be sequentially blanket-etched to expose pre-
determined portions of the screen region S and the inactive
region X of the first lateral surfaces of the first and second
substrates 200 and 210, respectively.

Referring to FIG. 27, the first and second metal layers 400
and 410 may be selectively etched to expose the first and
second transparent conductive layers 300 and 310 formed on
the screen regions S of the first and second substrates 200 and
210. Thus, as shown in FIGS. 6 through 10, by performing
double-side exposure and etching processes, a first transpar-
ent electrode pattern unit 220 may be formed on the screen
region S of the first lateral surface of the first substrate 200 and
simultaneously, a second transparent electrode pattern unit
230 may be formed on the screen region S of the first lateral
surface of the second substrate 210. Also, by way of each of
the via holes VH formed in the inactive region X of the first
lateral surface of the second substrate 210, a first outer elec-
trode interconnection 240 may be formed to be electrically
connected to each of first transparent electrode patterns 225
of the first transparent electrode pattern unit 220 and simul-
taneously, a second outer electrode interconnection 250 may
be formed to be electrically connected to each of second
transparent electrode patterns 235 of the second transparent
unit 230.

Embodiment 4

FIGS. 28 through 32 are plan and cross-sectional views
illustrating a method of fabricating a capacitive touch-screen
panel according to a fourth exemplary embodiment of the
present invention.

Referring to FIGS. 28 through 30, first and second sub-
strates 200 and 210 may be prepared. First and second trans-
parent conductive layers 300 and 310 for forming first and
second transparent electrode pattern units may be formedto a
predetermined thickness on first lateral surfaces of the first
and second substrates 200 and 210, respectively. Second lat-
eral surfaces of the first and second substrates 200 and 210
may be bonded to each other using an interlayer adhesive O.

Thereafter, as shown in FIG. 30, at least one through hole
H for forming at least one via hole VH may be formed using
an ordinary punching apparatus in the inactive regions X of
the first and second substrates 200 and 210 to penetrate the
first and second transparent conductive layers 300 and 310.

Referring to FIG. 31, first and second metal layers 400 and
410 may be selectively deposited to predetermined thick-
nesses on predetermined exposed surfaces of the first and
second transparent conductive layers 300 and 310 including
inner lateral surfaces of the respective through holes H
formed on the inactive regions X of the first and second
substrates 200 and 210 by means of an ordinary sputtering or
printing process using predetermined first and second masks
500 and 510.
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Referring to FIG. 32, the first and second transparent con-
ductive layers 300 and 310 and the first and second metal
layers 400 and 410 may be blanket-etched using a typical
photolithography process to expose predetermined portions
of the screen region S and the inactive region X of the first
lateral surfaces of the first and second substrates 200 and 210.
Thus, as shown in FIGS. 6 through 10, double-side exposure
and etching processes may be performed so that a first trans-
parent electrode pattern unit 220 may be formed on the screen
region S of the first lateral surface of the first substrate 200 and
simultaneously, a second transparent electrode pattern unit
230 may be formed on the screen region S of the first lateral
surface of the second substrate 210. Also, by way of each of
via holes VH formed in the inactive region X of the first lateral
surface of the second substrate 210, a first outer electrode
interconnection 240 may be formed to be electrically con-
nected to each of first transparent electrode patterns 225 of the
first transparent electrode pattern unit 220 and simulta-
neously, a second outer electrode interconnection 250 may be
formed to be electrically connected to each of second trans-
parent electrode patterns 235 of the second transparent elec-
trode pattern unit 230.

Meanwhile, the first through fourth exemplary embodi-
ments describe that the first and second substrates 100 and
110 (or 200 and 210) are bonded to each other by the inter-
layer adhesive O, but the present invention is not limited
thereto. Thus, a single substrate may be adopted without
using the interlayer adhesive O. As a result, the fabrication
cost of a touch screen may be efficiently reduced, and the
fabrication process of the touch-screen panel may be greatly
simplified.

According to the present invention as described above, the
fabrication cost of a touch screen can be efficiently reduced,
and the fabrication process of a touch-screen panel can be
greatly simplified.

According to the present invention, before patterning a
touch screen, defects caused by air bubbles, alien substances,
or scratches can be minimized using an interlayer roll-to-roll
lamination process.

Furthermore, precise alignment margins can be maintained
between first and second transparent electrode patterns,
between the first and second transparent electrode patterns
and first and second outer electrode interconnections, and
between the first and second outer electrode interconnections
using double-side exposure and etching processes.

It will be apparent to those skilled in the art that various
modifications can be made to the above-described exemplary
embodiments of the present invention without departing from
the spirit or scope of the invention. Thus, it is intended that the
present invention covers all such modifications provided they
come within the scope of the appended claims and their
equivalents.

What is claimed is:

1. A method of fabricating a capacitive touch-screen panel,
comprising:

preparing a substrate having first and second lateral sur-

faces on which first and second transparent conductive
layers for forming first and second transparent electrode
pattern units are disposed, the substrate having a screen
region and an inactive region;

depositing first and second metal layers for forming first

and second outer electrode interconnections on exposed
surfaces of the first and second transparent conductive
layers; and

performing double-side exposure and etching processes to

form the first transparent electrode pattern unit and the
first outer electrode interconnection on the screen region



US 9,360,969 B2

15

and the inactive region of the first lateral surface of the
substrate, respectively, and simultaneously, form the
second transparent electrode pattern unit and the second
outer electrode interconnection on the screen region and
the inactive region of the second lateral surface of the
substrate, respectively, wherein the first and second
outer electrode interconnections are electrically con-
nected to the first and second transparent electrode pat-
tern units, respectively, wherein in the etching process
the first outer electrode interconnection and the first
transparent electrode patterns are etched sequentially to
have the same shape and to expose predetermined por-
tions ofthe screen region and the inactive region, and the
second outer electrode interconnection and the second
transparent electrode patterns are etched sequentially to
have the same shape and to expose predetermined por-
tions of the screen region and inactive region.

2. The method of claim 1, wherein the substrate is a trans-
parent film formed of at least one selected from the group
consisting of PET, PI, acryl, PEN, and glass.

3. A method of fabricating a capacitive touch-screen panel,
comprising:

preparing a substrate having first and second lateral sur-

faces on which first and second transparent conductive
layers for forming first and second transparent electrode
pattern units are disposed, the substrate having a screen
region and an inactive region;

forming a plurality of through holes for forming a plurality

of via holes on the inactive region of the substrate to
penetrate the first and second transparent conductive
layers;
depositing first and second metal layers on exposed sur-
faces of the first and second transparent conductive lay-
ers having the respective through holes; and

performing double-side exposure and etching processes to
form the first transparent electrode pattern unit on the
screen region of the first lateral surface of the substrate
and simultaneously, form the second transparent elec-
trode pattern unit on the screen region of the second
lateral surface of the substrate, and to form first and
second outer electrode interconnections on the inactive
region of the second lateral surface of the substrate,
wherein the first outer electrode interconnection is elec-
trically connected to the first transparent electrode pat-
tern unit through the via holes, and the second outer
electrode interconnection is electrically connected to the
second transparent electrode pattern unit, wherein in the
etching process the first outer electrode interconnection
and the first transparent electrode patterns are etched
sequentially to have the same shape and to expose pre-
determined portions of the screen region and the inactive
region, and the second outer electrode interconnection
and the second transparent electrode patterns are etched
sequentially to have the same shape and to expose pre-
determined portions of the screen region and inactive
region.

4. The method of claim 3, further comprising bonding a
single-sided external driver to the inactive region of the sub-
strate to be electrically connected to the first and second outer
electrode interconnections.

5. A method of fabricating a capacitive touch-screen panel,
comprising:

preparing a substrate having first and second lateral sur-

faces on which first and second transparent conductive
layers for forming first and second transparent electrode
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pattern units are disposed, the substrate having a screen
region and an inactive region;

selectively depositing first and second metal layers for

forming first and second outer electrode interconnec-
tions using first and second masks on predetermined
exposed surfaces of the first and second transparent con-
ductive layers formed on the inactive region of the sub-
strate; and

performing double-side exposure and etching processes to

form the first transparent electrode pattern unit and the
first outer electrode interconnection on the screen region
and the inactive region of the first lateral surface of the
substrate, respectively, and simultaneously, form the
second transparent electrode pattern unit and the second
outer electrode interconnection on the screen region and
the inactive region of the second lateral surface of the
substrate, respectively, wherein the first and second
outer electrode interconnections are electrically con-
nected to the first and second transparent electrode pat-
tern units, respectively, wherein in the etching process
the first outer electrode interconnection and the first
transparent electrode patterns are etched sequentially to
have the same shape and to expose predetermined por-
tions of the screen region and the inactive region, and the
second outer electrode interconnection and the second
transparent electrode patterns are etched sequentially to
have the same shape and to expose predetermined por-
tions of the screen region and inactive region.

6. A method of fabricating a capacitive touch-screen panel,
comprising:
preparing a substrate having first and second lateral sur-

faces on which first and second transparent conductive
layers for forming first and second transparent electrode
pattern units are disposed, the substrate having a screen
region and an inactive region;

forming at least one through hole for forming at least one

via hole on the inactive region of the substrate to pen-
etrate the first and second transparent conductive layers;

selectively depositing the first and second metal layers

using first and second masks on predetermined exposed
surfaces of the first and second transparent conductive
layers formed on the inactive regions of the substrate;
and

performing double-side exposure and etching processes to

form the first transparent electrode pattern unit on the
screen region of the first lateral surface of the substrate
and simultaneously, form the second transparent elec-
trode pattern unit on the screen region of the second
lateral surface of the substrate, and to form first and
second outer electrode interconnections on the inactive
region of the second lateral surface of the substrate,
wherein the first outer electrode interconnection is elec-
trically connected to the first transparent electrode pat-
tern unit through the via hole, and the second outer
electrode interconnection is electrically connected to the
second transparent electrode pattern unit, wherein in the
etching process the first outer electrode interconnection
and the first transparent electrode patterns are etched
sequentially to have the same shape and to expose pre-
determined portions of the screen region and the inactive
region, and the second outer electrode interconnection
and the second transparent electrode patterns are etched
sequentially to have the same shape and to expose pre-
determined portions of the screen region and inactive
region.



